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Abstract 
Thispaperexaminestheincentivesfbrlocalgovernmentstoimprovetheirown 
fiscalbalancesinanenvironmentofinterregionalresidentmigration,andshowsthat 
whetlleralocalgovernmentwillmakeitsfiscalbalanceseflicientdependsonthe 
conditionofpopulationdistributionAsresidentsmigratebetweenregionstogeta 
higherutility,theirutilitywillbecomeequalatamigrationequilibrium・Weobtain
thefbllowingresultsfi･omthispropertyofresidentmigration：alocalgovernment 
willimproveitsownfiscalbalanceeflicientlywhentheutilityofresidentsinthe 
otherregionincreaseswithemigrationfromtherelftheresidents，utilityinthe 
otherregiondecreases，alocalgovernmentwillha八/eaincentivetodeteriorateits
ownfiscalbalance、Howeverresidents，utilitywillnotdecreaseunderthisincentive．
ＡｅｙＵ）omdS：Residentmigration;Reducingpublicexpenditures;Localgovernments 
ノELclassificationnumbersH72，Ｈ１１
Introduction １ 
Dolocalgovernmentshaveincentivestoreducetheirexpendituresonlocalpublicgoods？ 
TheefHciencyoflocalgovernmentsisasimportantasthatoftheothersectors．’Thisis 
particularlyimportantconsideringthatthefiscalbalanceofJapaneselocalgovernments 
havedeterioratedsincethelatterhalfofthel990s・Thecentralgovernmenthaspromoted
decentralizationtothelocalgovernmentsillordertorefOrmthebalanceofpublicfinance・
Inconcreteterms，thecentralgovernmentwilltransfbrtaxsourcestolocalgovernments 
alldreducesubsidies・ThepurposeistomakeaUsectionsofthepublicsectormoreefIicient
bytransfbrringauthoritvfromthecentralgovemmenttolocalgovernmentswhichhaye 
lnoreinfbrmationconcerningtheirownregions・
IncidentaUy，ithasbeentraditionallysaidthatifresidentsmigratefreelyundera 
decelltralizedpublicfinancesystem，localgovernmentshaveincentivestobeefIicient 
(Tiebout（1956)）Howevermanvresearcheshaveclearlyshownthatresidentmigra-
tiondoesnotalwaysbringefliciency、２Ｅｖｅｎｉｆｉｔｉｓａｓｓｕｍｅｄｔｈａｔｌｏｃａｌｇｏｖｅrnments
arebenevolentalldthatthereisnorentseekingbypoliticiansandbureaucrat，resident 
lSeeOates（1999）ａｎｄｌｎｍａｎ＆Rubinfeld（1997）Thesepaperssurveyedresearchesonlocal 
governments、
２RefbrtoItaba(2002)Whichsurveyedtheseresearchesindetail． 
１ 
migrationdoesnotguaranteeParetoeHicientallocation・Otherstudiesh〔welookedatthe
efliciencyofthepopulationdistributionandtheprovisionoflocalpublicgoods,butthere 
arenostudieslookingatthereductionofpublicexpendituresunderresidentmigration、３Thepurposeofthispaperistoshowtheconditionswherelocalgovernmentshaﾊﾉe 
incentivesfbrimprovingitsOwnpublicbalanceunderresidentmigration．Byshowing 
theseconditions,itwillbepossiblethatthecentralgovemmentwillarrangethesecondi＿ 
tionswherelocalgovernmentsmakeeHicientefIbrtstoimprovethepublicbalance・This
analysiscontributestotheefTiciencyofJapaneselocalgovernments・
Withregardtolocalpublicgoodi、particular,iftherearenoexternalitiesandlocal
governmentsdonottakeaccountofresidentmigration，thenlocalgovemmentsprovide 
localpublicgoodeHiciently(Boadway＆Flatters(1982)）Howeverthepopulationdis-
tributiondoesnotalwaysbecomeParetoefHcientmthiscase・Iflocalgovemmentstake
accountofmigration,localpublicgoodsmayalsonotbeprovidedefIicientlybecauselocal 
governmentscannotcontrolresidentmigratio1ldirectlyinordertomakethepopulation 
distributioneHicient，Ｉｎｔｈｉｓｃａｓｅ，localgovemmentsmaydistorttheprovisionoflocal 
publicgoodsinordertoimprovethedistributiollofthepopulation・Ｉｆｓｏ、tlledeviceof
interregionaltransfersresolvesthisproblem、Evenifthelocalpublicgoodhasexternali-
ties,thisdevicemakestheprovisionoflocalpublicgoodsParetoefHcienhMyers(1990)， 
Wellisch（1994)andCaplan,comes＆Silva(2000)showedtheefTectofinterregional 
transfbrsincaseswherealocalpublicgoodhasnoexternalitiesorhasexternalities4 
0ntheotllerhand,Mitsui＆Ｓａｔｏ(2001)showedthatinterregionaltransfbrsdistributed 
bythecentralgovernmentwithoutcommitmentbroughtaconcentrationofresidentsinto 
oneregion、Asaresult,thepopulationdistributionbecameineHicient・Thusinterregional
transfersdonＯｔａlwaysbringaboutParetoeHiciency・
HowevertheseresearcheslackedtheperspectiveofexaminingtheefHciencyoflocal 
governments、Moreprecisely,theydidnotanalyzewhetherlocalgovernmentshavean
incentivetoreducetheirownpublicexpendituresunderresidentsmigration・Thereduc‐
tionofpublicexpendituresmeansthatlocalgovernmentsreducethecostoflocalpublic 
goodsandimprovetherevenuesofpublicservicessucｈａｓｗａｔｅｒ,gasandtrafYicservices 
byincreasingproductivities5 
Byreducingtheirowllpublicexpenditures,localgovernmentscanattractimmigra 
３Therearestudiesontheincentivefbrpolicyinnovationinlocalgovernments・Rose-Ackerman(1980）
andStrumpf(2002)showedthatunderfbderalism，localgovemmentsbecamerisk-averseandfree-riders 
whoimitatellewtechnologieswhichothergovernmentsdevelop・Thesestudiesaresimilartothispaper
becauselocalgovernmenｔｓｎｅｅｄｎｅｗｓｋｉｌｌｓｏｒｋｎｏｗ－ｈｏｗｉｎｏrdertoreducepublicexpenditureswithout 
decreasingthelevelofpublicservices・Howeverneitherstudylookedattheenvlronmentofresident
migration,butratherattheuncertaintyofpolicyinnovation、
４MyersanalyzedtheefTectofinterregionaltransfbrsmanagedbyeachlocalgovemmentinthecaseof 
localpublicgoodswithoutexternalitiesTheresultwasthatthistransfermadethepopulationdistribu-
tionParetoeflicient,sotherewasnoneedfbrthecentralgovernment・Wbllischanalyzedthecaseoflocal
publicgoodswithexternalities、Ｉｎｔｈｉｓｃａｓｅ,thepopulationdistributionwouldleadtoParetoefliciency，
too・ＣａｐｌａｎｅｔａＬａｎａｌｙｚｅｄｔｈｅｅＨｂｃｔｏｆｔｈedifTerenttiming,meaningthateachlocalgovernmentwasa
leaderandthecentralgovemmentafbllower、Ｉｎｔｈｉｓｃａｓｅ,thedistributionwouldbecomeParetoeHicient・
Thesestudiesshowedthatinterregionaltransferswereneededinordertoachieveefficiency． 
。Theseservicesoftenareindeficit・Fbrexample,manywaterservicesinJapanwhicharemanaged
bylocalgovemmentsarei､deficit・Theaverageofthepriceineachregionisl74yen/ｍ3.Ontheotherhand,theaveragecostisl78yen/ｍ３(datafbr2004fromSomu-syo(2006)）Thisdelicit,of4yen/ｍ３， 
iscompensatedwithtaxes・Thuslocalgovernmentscanreducetheirpublicexpendituresbyimproving
theirrevenueorreducingthesecosts． 
２ 
tio1lfromotherregiol1s、ＴｈｅｒｅａｓｏｎｆＯｒｔｈｉｓｉｍｍｉｇｒａｔｉｏｎｉｓｔhatthereductionofpublic
expendituresbrillgslargerutilitytoresidentsintheseregiollswherelocalgovernments 
reduceexpendituresthaninotherregions・Sinceresidentslnigratetoaregionthatpro-
videsthelargestutility,allresidentsgetsameutilityatamigrationequilibrium、ELking
thisintoaccount，whetherresidents3utilityincreaseataNashequilibriumdependson 
thedistributionofpopulation、Ifaregionwherealocalgovernmentreducesitspublic
expendituresiscongested,thatmeansanoverpopulatedregion,theincreaseofresidents， 
utilitywillbeweakenedbecauseofworseningthiscongestion・Ａｔｔｈｉｓｐｏｉｎｔｉｎｔｉｍｅ,ifthe
otherregionisalsocongested，theutilitywillrisebecausetheemigrationfromtheother 
regionwillmitigateitscongestionAsaresult,thereductionofpublicexpenditureswill 
increaseallresidents，utilitywhenbothofregionsarecongestedInthiscase,theeffOrts 
toreducepublicexpellditureswillbeParetoefIicientatNashequilibrium、Ontheother
hand,whentlleotherregionissparse,thereductionofexpendituresinacongestedregion 
willcauseresidentstomigratefromthesparseregiontothiscongestedregionSincethe 
sparsenessandcongestionbecomeworｓｅｉｎｂｏｔｈｏｆｒｅｇｉｏｎ，residents，utilitydecreaseby 
thisreduction・Ｉｎｔｈｉｓｃａｓｅ，thelocalgovernmentinthecongestedregiondoesnotmake
ParetoefIicientefIbrtsataNashequilibrium・But，ｔhelocalgovernmentinthesparse
regionalwaysmakesParetoeflicientefTbrtsbecauseimmigrationmitigatesthesparseness・
Ｔｂｓｕｍｕｐ,whetherlocalgovemmentsmakePareCoeflicientefTbrtsdependsonthecon-
ditionofpopulationinotherregions・Sincelocalgovernmentsdonotha妃theauthority
toimprovethepublicbalanceintheotherregion，theywillrajsetheirownresidents， 
utilitybymakingimpactsonmigrationbycontrollingtheirownpublicexpenditures・As
aresult,theutilityoftheresidelltsintheｉｒｏｗｎｒｅｇｉｏｎｗｉｌｌｎｏｔｂｅｈｉｇｈｅｒｔｈａｎtheutility 
attheoptimalpopulationscaleintheotherregion・Tllusnolocalgovernmenthasanin-
centivetoimprovethepublicbalanceiftheresidents'utilityintheotherdecreasesdueto 
emigrationfrOmtheregion・Previousresearcheshavepaidlittleattentiontotherelation
betweenthepopulationdistributionandthedistortionofprovisionoflocalpublicgoods 
Theoutlineofthispaperisasfbllows・Section2describesthebasicmodelstructure
andthemainresult、Section3describesthecaseinwhichlocalgovernmentssimultane-
ouslydecidetoprovidelocalpublicgoodsandmakeefTOrtstoreducepublicexpenditures・
ＴｈｅｃｏｎclusionisgiveninSection4、TheproofSofthepropositionsandlemmaare
providedintheAppendix． 
２Ｍｏｄｅｌ 
Anationconsistsoftworegions，ｎａｍｅｄｉ＝１，２，andalocalgovernmentexistsineach 
region・Thepopulationinregioniisnj，andtheaggregatepopulationisn．thus7z2＝
、－，，．Weassumecontinuousresidents，Eachresidenthashomogeneouspreferenceand
isabletochooseseitherｒｅｇｉｏｎｌｏｒ２ｔｏｒｅｓｉｄｅｉｎ、Theutilityfilnctionofarepresentative
residentinregioniisui(ｚＷｉ）ziistheconsumptionofaprivategoｏｄａｎｄＺ/iisthe 
consumptionofalocalpubliｃｇｏodwhichhasnoexternalitiestotheotherregionandis 
providedbythelocalgovernmentinregioni・Wbassumethatuiisstrictlyquasi-concave，
３ 
６ａｎｄｔｈａｔＺ/ｊｉｓａｎｏｒｍａｌｇｏｏｄ７ 
Ｅａｃｈｒｅｓｉｄｅｎｔｉｓｅndowedwithoneunitofhomogeneousｌａｂｏｒｗｈｉｃｈｉｓｓｕｐｐｌｉｅｄｔｏ 
ｆｉｒｍｓｉｎｒegioni、Firmsproducetheprivategoodandpaylaborawageequaltothe
marginalproduct・ThecollectiveproductionfUnctioｎｆｂｒｔｈｅｐｒｉｖａｔｅｇｏｏｄｉｎｒｅｇｉｏｎｉｉｓ
ａssumedtobeA(nt)Ｂｗｈｉchisconcfwe,万三0,〃≦Ｏand（(0)＝OThefirmsin
regioniareassumedtoｂｅｏｗｎｅｄｂｙｔｈｅｒｅｓｉｄｅｎｔｓｏｆｒｅｇｉｏｎｉ、Hence，ｔｈｅｐｒｏｆｉｔｓｏｆｔｈｅ
ｆｉｒｍｓｉｎｒｅｇｉｏｎｉａreequallydistributedtoeachresidentofregioni，Wealsoassumethere 
arenotransfersbetweenregions・Eachlocalgovernmentcollectsaresident-basedhead
taxinordertoproducethepublicgood・Themarginalcostofthepublicgoodisqwhich
isfixedfbrZﾉi・WeconsiderthateachlocalgovernmentmakesefIbrtstoimprovethefiscal
balance,whichispublicrevenueminuspublicexpenditure、Inthispaper,improvingthis
balancemeansthateachlocalgovernmentdecreasesitsnetpublicexpenditure・Thusthe
constraintofresourcesinregioniisA(､i)＝nizi＋ｑＺﾉｶﾞ＋Ｆ－Ｑｉ＋d(α`）αiiseffbrtsand 
d(αi)isthecostofeffbrts､OneunitofefIOrtleadstoareductionofoneunitofpublic 
expenditure,buttheefTbrtcostisgenerated、Fisthefixedcostofthelocalpublicgood
WeassumethatＦ－ｑｉ＋d(αi)＞OfOralM・ThismeansthatFislargerthanthesurplus
ofthecostreductioneffOrt,ｇａｎｄＦ＝ＯｗｈｅｎＺﾉｶﾞｰOWeassumethatd(αi)isstrictly 
convex,。(0)＝０，．'(α`)＞０，．'(O)＝０，．'(+｡｡)＝＋○・,ａｎｄ。"(αj)＞qlnaddition，
wedescribeq`satisfyingQj-d(αi)＝OasZi.Weassumethatlocalgovemmentschoose 
α`Ｅ[０，面IThisassumptionmeansthatlocalgovemmentsdonotmakeelfbrtsindeficit・
WeassumethateachlocalgovernmentchoosestheefYbrtlevelqiandthequantityoflocal 
publicgood9itomaximizetheutintyofarepresentativeresidentinregioni． 
ParetoMiciencyFollowingWelhsch(1994),ParetoeHicientallocationisdefinedas 
feasibleallocationsatwhichitisimpossibletoincreaseu，withoutreducinguj(i≠ｊ， 
｡,ノー1,2）Butgovemmentscannotcompelresidentstomigratefromoneregionto
anotherregionbecauseresidentshaﾊﾞﾉetherightoffreemigration1oResidentsmigrate 
togethigherutilityJftheyh飯ethesameutilitylevelbetweenregｉｏｎｌａｎｄ２，then
theywillnotmigrate、ThusParetoefllciencyholdsunderOLゴーzLJ、Inaddition，Pareto
eHiciency1whichisdefinedastheimpossibilityofincreasinguiwithoutreducingTzjunder 
ui＝ｕｊ,isCharacterizedbymaximizingalinearcombinationofTL1andu2subjecttothe 
fOllowing(2)and(3) 
（Ｍ(２Ｗ,)＋(1-6”2(z2,1/2） Ｉｎａｘ Ｚ１０ｚ２,Zﾉ1,Ｕ2,7,1,α１，α２ (1) 
６ThesuHicienCconditionfbrstrictlyquasi-concavityis2u澱泌⑳ツー(秘:)2ｕｗ－(M;)2秘:露〉ＯｕＡ,秘；
anduivmean〃/azd,〃/ayiand脚i/oziOyi,respectively、アThesufIicientconditionfbranoEmalgoodfbrZ/iisl"&(迦銚,－ｕ;ｕｉ懇)〉oWeassumethis
conditi０，． 
８WbassumethatproductivitymaybediHbrentbetweenregions・Precisely,productfUnctiondepends
onthelan｡,/(IDjmi）ニハ(､i)．zmeansthelandscaleinregioni・ThelargerZMhelargerthe
productivity、
ｇ１ｆＦｉｓｓｍａｌｌ，theefTOrtsurplusmaybelargerthanthepubliccostintheregion・Moreaccurately，
cjyj＋Ｆ－Ｑｊ＋d(αi)＜OfbrsomeQかInthiscase､thelocalgovernmentreturnsthissurplustoresidents・
Asaresult,productionoftheprivategoodincreasesintheregion、Thiscaseisnotintrinsicallydiffbrent
fromthefbllowinganalysis・Inaddition，itmaynotbeactuallyreturnedtoprivategoodsbecausethe
effbrtsurplusisnotalwayspecuniaryrevenue．’、ｔｈｉｓｐａｐｅｒ１ｓｉｎｃｅｉｔｉｓｎｏｔｔｈｅｐｕｒposetoclarifVthis1
weassumethａｔＦ－Ｑｉ＋d(αd)＞OfbrallQj． 
’olfasocialplannerasacentralgovernmentexists,ｈｅ(she)cannotdoit． 
４ 
atA(〃,)+九(同一､,)-,,z１－(同一､,)z2-c1Zﾉ,-F+α１－.(α,)-c2Z/2-Ｆ+α2-.(Ｑ２)＝0（２）
ｕ’＝Ｕ２ （３） 
０≦５≦１，３C1,m2,Z/,,92三Ｏ
(2)istheconstraintofresources・WeusetheLagrangefilnction,anddefine入，astheLagrangemultiplieroftheresources
constraint(2)ａｎｄ入2asthemultiplierofthemigrationequilibriumconstraint(3)We
assumeoninteriorsolutiontoZ/ｉａｎｄｍｉ・
Weachievethefbllowingfirst-orderconditions： 
(4) 
(5) 
(6) 
(7) 
(6＋入2池ｋ－Ｍｉ＝０，
(6＋入2池９－入,ｑ＝０，
月(､,)－z,＝危(冗一〃,)－z2
A,(１－.'(αi))＝０，ｊ＝1,2. 
鋤
眺
、
⑲
Hom(4)ａｎｄ(5)，weobtain 
(肝初美位豊-… (8) 
入2ispositiveaslongasul＝u2attheoptimalsolution，Ｗｅａssumethereexistsaninterior
solutionofthemigrationequilibrium内＞OThus(8)meansthatParetoefTicientyiis
satisfiedwhenthesumofthemarginalrateofsubstitutionfbrZ/jequalsthemarginalcost 
ofthelocalpublicgood1whichsatisfiestheSamuelsoncondition・
WedenoteParetoeflicientQiasq:､Then,qrissatisfiedwith 
１－.'(α:)＝0． (9) 
because入,＝(J＋入2)uA/､i＞Ｏfrom(4)andA2〉OThismeansthatthesociallyoptimal
eHOrtofeachlocalgovernmentistomakethemarginaleffCctofthereductioninpublic 
expenditureequaltothemarginalcostofeffOrts・
Ｆｒｏｍ(6),adistributionofpopulationissociallyeHicientwhenthenetmarginalprod‐ 
uctineachregionbecomesequaLIf(6)isnotequal,moreprivategoodscanbeproduced 
inthenaCionbyhavingtheresidentsmigratefromtheregionofthesmallernetmarginal 
producttotheregionofthelarger・ＷｅｄｅｎｏｔｅａＰａｒetoeHicientpopulationinregioniａｓ
､;、
ＴｈｅｐｕｒｐｏｓｅｏｆｔｈｉｓｐａｐｅｒｉｓｔｏａｎａｌｙzetheincentivefOrimprovingthebalanceof 
publicrevenuesandexpenditures、ThisimpliesefTbrtstoreducethecostsandtoincrease
therevenuesofpublicservices、Wecanconsiderthefbllowingmethodsfbrcuttingcosts
andincreasingrevenues；outsourcingandrestructuringpublicservices，reducingstafY， 
introducingasystemfOrevaluatingpublicpoliciestoavoidwaste，computerizationof 
oHicework，improvingtherevenueoforprivatizingwater，gas，traflicandchildcare 
services，ａｎｄｓｏｏｎ、ＩｔｉｓｄｉＨｉｃｕltfbrlocalgovernmentstointroducethesemethodsin
theshorttermbecausetheyneedtoimplementorganizationalandinstitutionalchanges・
Inaddition，thesemethodsentailcosts、Thus1oncelocalgovemmentsintroducesuch
devicestoimprovethisbalance，itisdifHculttowithdrawthemquicklybecauseoflong‐ 
termcontractsandtheneedstochangethepublicinstitutions、Ｆｏｒexample，Ｏｔａｃｉｔｙ
５ 
'1madeacontractfbrentrustingwaterservicetoaprivatefirm・’２Thecontractterm
isfromlApriｌ２００２ｔｏ３１Ｍａｒｃｈ２００７，Thiscontractcontainsaclausefbrapenaltyif 
eitherofthepartiescancelsthecontract，ＴｌｌｕｓＯｔａｃｉｔｙｉｓｃｏｍｍｉｔｔｅｄｔｏｔｈｉｓｓystemof 
providingthewaterservicｅｉｎｔｒｕｓｔｗｉｔｈｔｈｅprivatefirm・l3Romtheseviewpoints，
reducingpublicexpendituresrequiresacommitment・Localgovernmentsmustcommit
themselveｓｔｏｔｈｅｓｅｍｅｔｈｏｄｓｉｆｔｈｅｙｗａｎｔｓｔｏｒｅducetheirpublicexpenditures・
FollowingMitsui＆Sato,weassumethatresidentscanfreelymigratetotheregionm 
whichtheywa､ttolive,andthataftertheychoosearegiolltolivein,theycannotmove 
betweenregions・Thisassumptionshowsthefbllowmgfact・Residentspracticallychoose
theiroccupationswhentheydecidewheretolive・Itisnoteasyfbrindividualtochange
his(her)jobbecauseofspendingtimetosearchnewjobsOntheotherhand,providing 
manylocalpublicgoodsisadailytask、Fbrexample1itincludesthesearepolice，fire
fighting，libraryihealthcareservices，ａｎｄｓｏｏｎ・Inordertoreflectthesefeatures，the
timestructureinthismodeladoptsthefbllowingthreestages・First，localgovernments
settheirowneffOrtlevel,ａｔ，whichishowtheywiUreducepublicexpenditures,ex-ante 
Second，residentsdecidewheretoreside・Third，localgovernmentsprovidelocalpublic
goods，Ｚ/かThecaseswherelocalgovernmentstakemigrationintoaccountanddonot
takeitintoaccountareanalyzedi、ｔｈｅnextsection．
SubgameperfectequilibriumWewillfindasuDgameperfbctequilibriuminthis 
modeLThemodelwillbesolvedusingback-wordinductioll． 
Ｓｔａｇｅ３Ａｔｓｔａｇｅ３，localgovernmentssetDjgiven7Liandufinordertomaximizea 
representativeresidentinitsownregion，specificallyiourmaximizationproblemis 
maxum(zi,Zﾉｶﾞ） 肱 (１０） 
ａｔ、ハ(､i)＝､`ｚｉ＋ｑＺ/汁Ｆ－ｑｉ＋d(αi）
Thenthefirstorderconditionis 
● 里(伽,雲-α)-．ｎｊｔＬｍ (11） 
TherefbreZ/fsatisfiestheSamuelsonconditio､,namelythatZ/iisParetoeflicient，ｌ４Ｂｕｔ 
Ｚ/zissetgiven7Liandai，soyiisafUnctionofthem、IftheyarenotParetOefHcient，the
quantityofZ/iwinnotbeequalZ/iof(8) 
’1OtacityisinGunmaprefbctureinJapan・
’2Komiyama(2003)explainedthisentrustingcontractindetaiL 
13Anotherexampleistheoutsourcingofsimpleroutines・Shizuokaprefbctureestablishedacenterfbr
general-aHairsofIiceｗｏｒｋ(Somu-zimucenter)andintroducedtheoutsourcingofgeneral-afTairsoflice 
work(Somu-zimu)in2002Shizuokaprefbcturehassavedabout97millionyeneveryyear・Wakasugi＆
Kobayashi(2006)explainedthis 
14AsthepopulationmiincreasesunderX-⑫i三０，yibecomeslargerbecauseg`isanormalgood，
Specilicallyweobtam 
‘緬川,鋳{綴;彗謡蒜=)(頴遙)舅・ｄｙｉ （12） －＝ 
bydifIerentiating(8)or(11)fromthequasi-concaN'ityofnliandthenormalgoodofZ/i､HoweverdWdlDf 
maWbenegativewhenH-zf＜0.ThispTopertyafYectsthesecondorderconditionfbr加doftheindirect
utilityfUnction． 
６ 
Wedenotetheindirectutilityofthｅｒｅｓｉｄｅｎｔｉｎｒｅｇｉｏｎｉａｓ 
u`(…壽士g』二型,眺）
０ （ ００ シーく．ｄ ｌｌ ｏ２・２ａα ＋＋ ＦＦ ｌｌ 眺眺ｑｑ ’一・ｔ。ＯＺ工・３。２〃、｜｜ 〈力公血ｆｆ ・１●１ (13） vX〃i,αi)＝
BecauseofthefixedcostF＞０，theresourcesconstramtin(10)maybeinabreachin 
theneighborhooｄｏｆ几i＝0.Inthiscase,ｗｅａｓｓｕｍｅｚｉ＝Z/i＝ＯａｎｄＶｌ＝０．
Ｓｔａｇｅ２Ａｔｓｔａｇｅ２，residentschooseeitherregionlor2dependingonwhichgives 
themalargerutilityJfVi(､`,αi)＞巧("ノル)fOrgivenqiandqj,residentsinregionjwill
emigratefi･ｏｍｊｔｏｉ．Ｉftheutilitymregionland2isequal,residentswillnotmigrate・
ThissituationisdefinedasthefbllOwingmigrationequilibriumconditions，ｅｉｔｈｅｒｌｏｒ２． 
LIfnl,〃2＞０，thenVi(〃1,α1)＝Ｌ(､2,α2)．
2.Iflzi＝0,theｎV;(０，α，)≦I/ii(n町)．
Conditionlmeansthatthemigratio、equilibriumisaninteriorsolution．Condition2
meansthatitisacorllersolution、ThisdeBnitionisaNashequilibriuｍｉｎｓｔａｇｅ２，Because
theweightofeachresidentｉｓｚｅｒｏ，evenifaresidentwhochoosesregionlmigratesto 
region2,ｈｅ(she)cannothaveaninHuenceontheothersandontheproductivityineach 
region・Therefbre,underthismigrationequinbrium,eachresidentlackstheincentivefbr
themigrationgiventheothers，strategies,meaningaNaShequilibriuminthisstage・
ThemigrationequilibriumdependsonthelevelofefTbrts,(α,,α2),whichisdetermined 
atstageLThus,themigrationequilibriumbecomesafUnctionof(α,,Ｑ２)．Butthe 
migrationequilibriummayacquiremultipleequilibriaat(α,,α2）l51nthiscase,each 
equilibriumisnotalwayscominuousateachvalueof(α,,α2)Howeverthisdiscontinuity 
compncatestheanalysisinthispaperlnordertokeepthediscussionfromthiscomplexity， 
wedenoteonemigrationequilibriumasn,(α,,α2),asthecaseinwhichthemigration 
equilibriumvariescontinuouslywiththechangeof(α,,α2),meaningthattheresidents， 
strategyisn,(｡,,α2）l6Weconsiderthemigrationequilibriuminthislimitedclass 
Howeveramigrationequilibriumn,(α,,α2)maydisappearatsome(α,,α2）Thisfact 
dependsontheconfigurationofViandl/bInthiscase1themigrationequilibriumbecomes 
anotherequilibriumwiththechangeof(α,,α2） 
MobtaintheefIbctofaunitofresidentmigratingfromtheregionjtoibydifIeren‐ 
tiating(13),'７thatiｓ 
型＝笠Ⅸ(､i)－z`］ （14） ０〃ｉ７ｚｉ
：星一､彗蝿伽-"H
byusingtheenveloptheoremon(11）Whetheraflowofpopulationintoregioniincreases 
theirutilityornotdependsonthesignof［１．１/mayhavemultiplepeaksfbr〃jgenerally
151nthiscase,themigrationequilibriawillnotbeafUnctionbutacorrespondenceof(α,,Ｑ２） 
１６Mayers,WellischandCaplanetaLresearchedmodelsthatassumedthateachlocalgovernmenttakes 
residentmigrationintoaccountmthehameworkoftｈｅｇａｍｅ・Howeverthesestudiesdidnotconsider
thepossibilityofmultiplemigrationequilibriaandofthediscontmuityofamigrationequinbrium，so 
theydealtwiththemigrationequilibriumasafimctionofsomevariables、Thispaperfbllowsthem、
１７Ａｕｎｉｔｏｆｒｅｓｉｄｅｎｔｄｏｅｓｎｏｔｍｅａｎｏｎｅｒesidentbutoneweightresident． 
７ 
asAtkinson＆Stiglitz(1980)suggestedintheirdiscussionaboutresidentsmigrationin 
Ch、１７．１８WedefinethefbUowingcondition．
DefinitionlVn`ｅ(塗,畑)/brsome"i(md厨｡〃[Ｍ1,
1ヴノ;/(､`)－３，`＞0,ｔｈｅｎ岬wuiisJocQlJZ/Spqmse，
２．Ｗ;!(､`)－⑩ボー0,月(､`－J)－zi＞ＯｑＭ/1(〃i＋J)－＄`＜Ｏ/bＭＪＪ＞OsucMmt
（nj-J,几`＋6)こ(型)厄),ｵﾉte冗吻do〃iislocQJlZﾉoptjmQ“ｎｄ
ａＷ;((､i)－ｍi＜0,thenme9jonijslocQlJZﾉcon9ested． 
lmeansthataflowofpopulationintoregioniwiUbrmgincreasingutilitytotheregion 
from(14）ThusthepopUlationiniisstillsparse､２and3areparallellogicBut)aswe 
statedaboveMmayhavemultiplepeaksfbrni,sothisdefinitionisonlylocaLIfl/;has 
asinglepeakfbrni,thisdefimtionisglobaL 
Next，weconsiderthestabilityconditionofamigrationequilibrium・Ifamigration
equinbriumisdisturbedfbrsomereason,itmaydiverge,ｆｂｒｅｘａｍｐｌｅｔｏｎｉ＝Oor7zi＝凪
Tbavoidthisdivergence,welookonlyatthecaseofalocallystablelnigrationequilibrium・
Ｔｈｉｓstabintymeansthatwhensomeresidentsmigratefromregionltoregion2ata 
migrationequilibrium,theutilityofresidentsinregion2becomeshigherthaninregion 
l，andviceversa・Asaresult，theresidentswhomigratedｃｏｍｅｂａｃｋ，Hencewedefine
aWani-aWOni＜q19ThestabilityconditionisusedinAtkmson＆Stiglitz(1980)， 
Boadway＆Flatters1Wellisch，OaplanetaLandMitsui＆Sato，２ｏｌｎｔｈｉｓｍｏｄｅｌ,the 
stabiUtyconditionis 
・２,三塗(胴-通!)+觜(肺-",)-画賢)<0,1 (15） 
Thepopulationdistributionatthemigrationequilibriumunderthisstabilityconditionis 
categorizedbyoneofonlythefbllowingthreecases・specifically，
Caselル鋤くOandfl-zi〈０，
case２月－z`＝Oandf;_z`〈0,and
CaSeM-z`<O叶皿`>qandl蓑(混一z小|篝(/i;-巧)|，ｉ≠Ｍｊ＝1,2
Underthisstabilitycondition,ViandEdonotbecometangentoroverlapeachotherat 
anyofthelnigrationequilibria． 
l8Thesecondorderconditionof脇fbr7Diis
窯-[梺坐型+響一半ﾄ[牒他:い純釧芋劉州
Thehrstbracketontheright-handsideisnegativeiM-zi＞OButthesecondbracketispositive 
becausey沖i)＞Ｏｗｈｅｎ月一mi＞０.Thus,wecannotidentifythesignofthesecondordercondition
eveniM-zi＞0.Ofcourse,wecannotidentifyitinthecaseof月一ｍ`＜0,eithen
19Boadway＆Flattersfindthatbothregionstendtohaveauniquestablemigrationequilibriumunder 
aconditionofoveralloverpopulationandthaｔｂｏｔｈｔｅｎｄｔｏｈｗｅａｎｕｎｓｔａｂｌｅｍｉｇｒationequilibriumif 
thereisunderpopulation、
２oMitsui＆SatodefineditmoregenerallywithoutusingdifIbrentialcalculus． 
８ 
ＳｔａｇｅｌＡｔｓｔａｇｅｌ，eachlocalgovernmentchoosesaneHbrtleveLFirst，weconsider howresidentsmigratewhenalocalgovernmentincreasesitseffbrtleveLInotherwords， 
howdoesthemigrationequihbriumvarywhenalocalgovernmentslightlyreducespublic 
expendituresTbseethis,wedifIerentiatｅＶｉ(､,,α,)＝Ｖｈ(同一、,,α2)ｂｙｑｆ．Whenthe
migrationequilibriumn,(α,,Ｑ２)iscontinuousaboutqj,weobtain 
ａｎｉ－－上些('一北`)）￣－ ０αｆＤ〃ｉ (16） 
from(15）ThismeansthatincreasingefIbrtstoreducepublicexpendituresbrmgsimmi-
grationwhentheeffbrtislessthantheParetoeHicientlevel,１－.'(αi)＞OHoweverifa 
localgovernmentmakesamajorchangeinitsefTbrt,thenthemigrationequilibriummay 
becomediscontmuousormovetothecornersolutions,、i＝ｎｏｒＯ、
NowifresidentsdonotmigratewhengoVernmentiincreasesitsefIbrt,theChangeof 
theutiUtywillbe 
諾IMM=篝(Ｍい`》（Ⅳ）
ThismeansthatV;isanmcreasingfimctionofaitill０$andisadecreasingfUnctionof 
qjbeyondq;whenrLiisfixedlnotherwords,theindirectutilityismaximizedaLthe 
ParetoefIicienteffbrta:ateachni,thatistosayl/;(n$,αi)三V!(､i,α;)fbrallniandQd・
Next，weconsidereachlocalgovernment，ｓdecisionregardingitsowneffbrts，Ｑ１ａｎｄ 
Ｑ２・WedifferentiateI/;byqiandsubstitute(16)intoihWeobtain
uAu： 坐-坐(胴-蕊)蓋+蓑u-`ルルOＱｉｎｉ (巧(､j)－zj)('－．'(αi))('8）､〃,(同一、,）
IfOWOai＞０，thenthelocalgovernmentiwillgetalargerpayofYbyshghtlyincreasing 
itseHbrtaslongasthemigrationequilibriumvariescontinuouslylfaW6Qi＜０，then 
localgovemmentiwillgetalargerpayofTbyslightlydecreasingitsefIbrtaswelLWeget 
thefbUowingproposition． 
Propositionl〃thestm物ychosenbZﾉmesjde"tsbecomesamj9mtjo"e9u伽rjumnl(α1,α2）
uﾉﾊichissG姉edbyad城７℃"tiq6Je/imction,バーｚ,＜ＯｑＭ/H-z2＜Ｏ/ｂｒｑｌｌａ,(Ｍ
α2,ｔｈｅｎ(αf,α:）becOmeSeqCMocQl90uemme"t'sbeMjorinthestm町ｙｑｆｑＳ地Qme
pe旅ctequjljbrjtLm．
lnthecaseofthisproposition,Cworegionsarecongestedatany(α,,α2）Wecanmterpret 
thisfeatureasthecaseinwhichtheeffectofeachlocalgovernment，seHbrtisrelatively 
smallandtotalpopulationisrelativelylargebecauselocalgovernmentshavehardlyany 
influenceonthecongestedpopulationThen(α,,α2)becomesParetoeflicient,butthe 
populationdistributionmaynotbeParetoefHcientbecause(6)doesnotalwaysfOllow 
from(18）TherefbreaneffOrttoreducethepublicexpendituredoesnothavetheefTectof 
makingthepopulationdistributionefHcient、Ofcourse,sincepropositionlisasuHicient
conditionfbrtheefIiciencyeffOrt，theotherconditionsmayexist，too、
Ｈｅｒｅｗｅａｓｓｕｍｅｔｈａｔｌ/ｉｈａｓａｓｉｎｇｌｅｐｅａｋｆｂｒｎｉ、２１Thisassumptionisplausible
inpracticeHaWashi(2002)measuredaminimalefIicientscaleofpopulationinJapanese 
２１Thesecondorderconditionofl/;fbrmlsnotalwaysnegativeevenifudisstrictlyquasi-concave． ● 
Boadway＆FlattersassumedthatthegraphofMfbrnfissinglepeaked． 
９ 
localgovernments・InHayashi，sanalysis，localgovernmentshaⅣeaU-fbrmwithregardtothelocalpublicexpenditurepercapitaaspopmationincreasebecausethefixedcost 
ofthelocalpubhcgoodbringsascaleeconomytolocalgovernments，Thismeansthat 
thereexistsaoptimalpopulationlevelfbrlocalgovernments・Thus，itisthoughtthat
thisassumptionisplausible、Wedenotetheoptimalpopulationlevelinregioniasn1＊whenＶ;hasasinglepeak． 
AssumptionlT1/le/Momﾉjn9coMjtio"sq6ou川(〃i,αi)/ｂＭｍｉ(z71eqssumed．
』Ⅱ筐…鵬……誇這(Ｍ１…岫鶉|…ｉＦ等'脈)-露Ｈ
川噸EML窯>ⅢＭＭ州窯＜似
Usingthissinglepeakassumption1weobtainthefbllowingfactsabouteachoptimal 
population(”:*,巧準):〃:*＜’0八｡,,Ｑ２)and";*＜同一〃i(α,,α2)inCasel,":*＝"i(α,,α2）
and､;｢藷く、－"`(α,,Ｑ２)inOase2,andn$*〈〃i(α,,α2)and噂窓＞同一､`(α,,Ｑ２)inOase3・
SeeFigurel,２ａｎｄaWithregardtothethreecasesunderAssumptionl,thefbllowing 
lemmaisobtained． 
ＬｅｍｍａｌＵＭｅｒＡｓｓｍｍｐｔｊｏｎ１，themeqmeno 
e9ujJj6rjQsqtiq/i/jn9thecombi"ａｔｉｏｎｓｑｆＣｕｓｅＺ 
Ｃｑｓｅ２． 
Ｓｍ肱，interiorqMnMtjplemj9mtjon
CQｓｅＺ，Ｏｎｓｅｌ－Ｏｔｚｓｅ２ＱＭＯＱｓｅ２‐ 
However,amultiplemigrationequilibriasatisfyingCase3andanothercasemayexist、
Asaresult,thefbllowingpropositionisobtained． 
Proposition2UMeMsswnptio1zl,l0cdJ9oTﾉer"mentsmM九hoosethe/Motum9Gｶﾞbrt
leueMLQsuh9amepe旅cte9ujli6河ｕｍ．
IJDftﾉｔｅｍ辺mtjo〃e9ujJi6ri翅、、,(CM,,Q2）ｓｑｔｊ城es/ｌ－ｚ，＜ＯｑＭ/Ｈ－ｚ２＜０ａｔ
（αi,αH),the〃(αi,α;)jsuMlshe9ujJjbrjumqtsta9eL
2.〃themj9mt伽e9ujljb伽､"'(α1,Q2)sａｔ航sだ-z‘＝0,万－zj〈Ｍｄl'ii(､,q;)二
形(n-ni,〔Ｕｊ)ａｔ(α:町),ｵﾉien((Z:,αj)ｉｓ、/wzeMjbrjMnqtst(z9eL
川themj9mti…9,Mｍ…,(α,,Ｑ２)s岬M-zｶﾞ〈Ｍ－ｚｊ〉０，|篝(/V-zi)|〉
｜篝(〃〒巧)'＠Ｍm……ＭＭＭ(α,,｡2),the伽(0,°沖Ｍ(“;)…ﾉｗｉ
ｅﾘujJi6mumQtsta9el． 
ｑｊｍｑＺﾉ"otbecomeqj,＠Ｍ几`＝､,(α,,α2)ヴi＝１ｑＭｎｆ＝、－７０，(｡,,α2)ヴi＝２．
１and2inproposition2statethat(α;,α;)and(αザル)arethebehaviorsinSPEifthe
migrationequilibriumiseitherCaselorCase2at(α;,噂)and(α:,αj)respectivelykOn
theotherhand,３meansthattheseverercondition,meaningtheexistenceofCase3fbr 
all(αi,qj),isrequiredinorderthatitcanbeastrategyofSPE 
Inl,themigrationequihbriumwhichsatisfiesf{－ｍi〈Oandf;－巧くOat(｡i,α：）
isinterpretedasthecasewherethetotalpopulationislargeandwhereeachregion，ｓ 
２２ＷｅｃａｎｃｏｎｓｉｄｅｒｔｈｅｅｘａｍｐｌｅｃａｓｅｏｆａsinglepeakSeeappendix． 
10 
potentialgapissimilar､Thelargetotalpopulationinthispapermeansthatnf*＋､:*＜n 
at(ａｔ,α:),thatistosayeachregioncannotabsorbthetotalpopulationattheoptimal 
populationleveLThepotentialgapinthispapermeansthediflerenceofresident，sutility 
attheoptimalpopulationlevelandat(α丁,α;)ineachregionlnotherwords,eachlocal
governmemhasthesimilartechnologyandknow-howtoprovidethepublicgood,andthe 
productivityoftheprivategoodissimilarineachregion・Inthiscase1whenthetotal
populationislarge，bothlocalgovernmentschooseaParetoefIicientefIbrtleveLThe 
logicisthefOllowing、WhenlocalgovernmentiincreasesitseHOrtinordertodecrease
itspublicexpenditures，residents，utilitywillincreaseini、Asaresult，residentswill
migratefromregionｊｔｏｉ・Sincebothregionsarecongested,thismigrationwilldilute
theincreaseofutilityBButthecongestioninregionjwillbemitigated,andtheutilityof 
residentsinjwillbeimprovedAsaresult,atthenewmigrationequilibrium,theutjlity 
willincrease、IflocalgovernmentidecreasesitsefYOrt1theoppositewilloccur・Hence,the
conditionwherebothregionsarecongestedpromoteseffbrtsbyeachlocalgovernmentto 
makeefIbrtsatefIiciencyB 
In2,themigrationequilibriumwhichsatisfieSだ－z'＝Ｏand/y-zj〈０at(αザル）
isinterpretedasthecasewherethepotentialgapislargeandwherethetotalpopulation 
islargeInthiscase,theresidents'utilityattheoptimalpopulationlevelinregionjis 
largerthanitisinregioni,whenbothlocalgovernmentschooseanefIicientefTbrt・Local
governmentj,whichhaslargepotelltiality,doesnotmakeefIbrtsinspiteofhavingroomto 
reducepublicexpenditures,whilelocalgovernmentichoosesanefIicienteffbrt・Thereason
isthefbllowing・IfjincreasesitsefTbrt,residentsiniwillmigratefromitoj，Thenj，s
congestionwillworsenandiwillbecomesparseOntheotherhand,ifjdecreasesitseffOrt， 
residentsinjemigratefromjtoi､Then,althoughj，scongestionwiUbemitigated,iwiU 
becomecongestedandthiscongestionwiUbringalargerdeteriorationthanthemitigation 
Asaresult､residems'utilitywilldecreaseTheconditio、昭(同,q;)三ＶBi(ｎ－ｎｉ町)ａｔ
(α:,αj)meanstheutilitylevelwhenthenumberofresidentsmigratingtojataPareto 
efYicienteHbrtisnotverylarge、Ｉｎｔｈｉｓｃａｓｅ,thetotalpopulationislarge,andtheeffOrt
eflbctissmalLIfl'ji(同,qjl)islarge,onthecontrary〉localgovernmentjmaychoosea
ParetoefIicientefTbrtlevelandgatherallresidents・Ｉｎｌａｎｄ２，thetotalpopulation
islargebecauｓｅｎｆ*＋ｎｉ＊＜几specifically,whenthetotalpopulationisla圧ge,the
equilibriumtendstoappearateｉｔｈｅｒＣａｓｅｌｏｒ２ 
Ｉｎ３,thetotalpopulanonlevelissmallbecause"i＞､:*and同一〃`＜､;*Besides,if
thereisneitherstablenorunstablemigrationequilibrium,exceptthecornerequilibrium， 
thepotentialgapbetweenregionsislarge,becauseresidents，utilityattheoptimalpop-
ulationlevelisregionjislargerthanitisinregioni．’ｎｔhiscase,localgovemmenti 
choosesnoeffbrtorexcessiveeffOrt1whilelocalgovernmentjchoosestheefIicientefTbrt,If 
imakestheefYicienteffbrt,residentswillmigratefromregionjtoregioni・Thismigration
willcauseaworseningofthecongestionfbriandsparsenessfOrj・Thiswillinviteadecline
intheutility､Hence,jchoosesthesmallestorlargesteffOrtlevelattheequilibrium、
Inconclusion1itisbetterfbrthetotalpopulationislargeandthedifTerenceofthe 
potentialityineacｈｒｅｇｉｏｎｔｏｂｅｓｍａｌｌｉｎｏｒｄｅｒｔｏｅｌｉｃｉtParetoefIiciencyfromeachlocal 
government、Incidentally>thepopulationdistributionattheequilibriummaynotbecome
ParetoefIicient，TheefHcientdistributionisthenetmarginalproductequalizedineach 
regionHowever(18)doesnotguaranteethisefIiciency 
11 
３Thesimultaneousdecisioncase 
Intheprevioussection,weconsideredthebehaviorwhenneitherlocalgovernmentcould 
changeａｔｓｔａｇｅ２ｏｒ３・HoweverwecanalsoconsiderthecasewhereZ/fandQiaredecided
simultaneouslyThiscaseisdividedintothefblloｗｉｎｇｔｗｏｃａｓｅｓ． 
ThecasewheremigrationisnottakenintoaccountFirstweconsiderthecase 
inwhichneitherlocalgovernmenttakesmigrationintoaccount・Ｉｎｔｈｉｓｃａｓｅ,eachlocal
governmentmaximizes 
里謡ui(z`,zﾉｶﾞ）
ｓ､t・ハ(",)＝njzi＋cjyi＋Ｆ－Ｑｉ＋d(αi）
givenni・Thefirstorderconditionsare
０
０
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(19） 
(20） 
肱
Ｑｊ 
TheSamuelsonconditionandParetoeHicienteffbrtlevelarefUlfmedm(19)ａｎｄ(20） 
givenni・Ｈｏｗｅｖｅｒｗｅｄｏｎｏｔｋｎｏｗｈｏｗｔｈｅｐｏｐｕｌａtionisdistributedbecauseneither
localgovernmentdoesnotconsiderstheresidents，migrationataUinthiscase・Inother
words,ParetoefIiciencyofthepopulationdistributionisnotguaranteedby(19)and(20） 
atalLBesides,residents'utilityinthiscaseisnotanygreaterthanitwasintheprevlous 
section，scase、Atfirstsight，ｉｔｓｅｅｍｓｔｈａｔｔｈｅｕｔｉｌｉｔｙｉｎｔｈｅｃａｓｅwherenoaccountis
takenofmigrationislargerthanitinthecasewhereitistakeninto皿countbecausethe
effbrtisalwaysParetoeflicientinthefbrmercase・However,ｗｈｅｎＶ;iseither2or3in
Proposition2,thereexistssomeQi≠α;whichmakes昭larger・Thisresultappliesinthis
case・Hencethedecisionmadewithouttakingaccountofmigrationisnotmoreefficient
thanthattakingaccountofmigrationatleastunderthesinglepeakassumption． 
ThecasewheremigrationistakenintoaccountSecond，weconsiderthecase 
whereeachlocalgovernmenttakesmigrationintoaccount・Theneachlocalgovernment
m8Ximi71eS 
maxui(z`,Z/i） αi“ 
ａｔ.A(､j)＝nizi＋cizﾉﾎﾟ＋Ｆ－ｑｉ＋Cl(αi） 
takingaccountofthemigrationequilibriumn,(α,,q2,1ﾉ,,Z/2)whichisafilnctionofq1,α２， 
Z/，ａｎｄZ/２．２３１nthecasewheretheresidentsmigrationistakenintoaccount，wedonot 
knowwhetherthismaximizedproblemfUlfillsthesecondorderconditionornot、Thus
weconsiderthefbllowing・WedifferentiateuifbrZ/ｉａｎｄａｉ・Ｔｈｅｎ
ｑ 
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堅(爪冗‘）ＩｒＬｉ 
塗(ﾉﾇ汎`）ｎｔ 
(21） 
(22） 
肱
ｕｉ 
231ｆｉ＝１，thenrli＝vzl(α1,Ｑ２,yl,y2）ａｎｄｉｆｉ＝２，ｔｈｅｎ〃i＝抑一〃1(α1,Ｑ２,y１，３/2)．Inthiscase，
residentswillmigrateaftertheysee(α,,Ｑ２,ymZﾉ2),sothemigrationequilibriumbecomesafimctionof 
thesevariables． 
1２ 
ＷｈｅｎリichangesslightlyundertL，＝tL2,theChangeofthemigrationequilibrium
",(α,,Ｑ２,ｇ,,ｇ２)ｗｉＵｂｅ 
－－－鵠(疵篝-．）07,ｔ （23） ０yi 
HtherearefewerlocalpublicgoodsthantheamountunderSamuelson，srule,increasmg 
Z/iwinbringimmigrationWesubstitute(23)ａｎｄ(14)fbr(21)ａｎｄ(22)respectively， 
Thentheseequationsare 
Ｄ
』
勿
皿１⑰
 
Ⅲ (い州篝一興）
(f;－⑩j)('－．'(αj))． 
(24） 
(25） 
跡 Ｄ､,(ｎ－ｎＪ 
ｕＡｕ３ qｉ D､,(同一ｎＪ
(25)isasthesameas(18）ThismeansthatPropositionlappliestothiscaseaboutthe 
effOrtlevelandlocalpublicgood,２４namelyifn,(α,,α2,Zﾉ,,Zﾉ2)satisfiesH-m,＜Ｏand 
/M-z2＜OfbrallQl,Ｑ２,ﾂﾞ,,Z/2,thenZ/jandaiwillbeParetoefTicient・Intheothercases
where冗血,,α2,Z/,,Zﾉ2)doesnotsatisfyboth/Ｉ－ｚ,＜Ｏand/H-z2＜０，theeffbrtand
publicgoodsmaynotbeParetoefIicient， 
ThepopulationdistributiondoesnotalwaUsbecomeParetoefficient,thatis(6)Ifthe 
populationdistributionisParetoeflicientandstable，ｔｈｅｎａｊａｎｄＺ/iwillbecomePareto 
eflicient,too,because/(－z,＝乃一z2＜O0ntheotherhand,iflocalgovernmentsdo
nottakemigrationintoaccountwhentheyprovidethelocalpublicgoods,theSamuelson 
conditionwillbesatisHedatthemigrationequilibrium・Atfirstsight，itseelnsmore
efHcientfbreachlocalgovernmentnottotakeresidentmigrationintoaccount，However 
theresidentsinthecasewheremigrationistakenintoaccountmaybebetterofTthanin 
thecasewhereitisnottakenintoaccountbecausethepopulationdistributionmaybe 
moreinefIicientandeachlocalgovernmentwiUnotadjustitinthefbrmercase 
４Conclusion 
Thispaperanalyzedtheincentivesfbrlocalgovernmentstoimprovethepublicbalanceun-
derresidentmigration・ThepapershowedthatwhetheralocalgovernmentmakesefIbrts
ornotdependsonthepopulationconditionmtheotherregion・Evenifalocalgovernment
intendstoreducepublicexpenditureinordertoimprovetheresidents，utihtyinitsown 
region,ｔｈｅｕｔｉｌｉｔｙｗｉｌｌｂｅｃｏｍｅａｓｓａｍｅａｓｔｈatofresidentsintheotherregion,because 
residemswillmigrateuntiltheirutilitybecomesequaLTheniftheoutflowofpopulation 
fromone(congested)regionimprovestheresidents'utility,thelocalgovemmentinthe 
otherregionwillmakeeHicientefTbrts、Howeveriftheutilityworsensduetotheoutflow
ofpopulationfromone(sparse)region,thelocalgovemmentintheotherregionwillnot 
２４x-ziisdiHerentfromtheprevioussection,becauseeachlocalgovernmentmaximizesfbrQ#andyi 
giventheothergovernment・ThenthesecondorderconditionoftL8about〃ｄｇｉｖｅｎｕｄａｎｄｇｉｉｓ
窯臺与Ｍ－鍵１－蝿)÷篝邸
IM-zi三0,then胸j/a犯?＜0．However,whenx-zd＜0,thisconditionmaybecomepositive・
Henceu8maynotfillfillthesecondordercondition． 
1３ 
makeefIbrts・Thenthislocalgovernmenthastheincentivetoworsenitspublicba1ance
inordertopromotemigrationintoitsownregion・Thuslocalgovernmentsdonotalways
makeefIOrtseHicientlyunderdecentralization・Besides，thepopulationdistributionis
notguaranteedtobeParetoeHicienｔ、Howeverifmigrationistakenintoaccountwhen
makingthisdecision，ｉｔｈａｓｔｈｅｅＨｂｃｔｏｆｍａｋｉｎｇｔｈｅｐｏｐｕｌationdistributioneflicientto 
acertaindegree、Ofcourse1ifmigrationisnottakenintoaccount，thisefIectdoesnot
exist・Ｔｈｕｓｅｖｅｎｉｆｔｈｅｒｅｉｓｎｏｄｅｖｉｃｅｌｉｋｅａinterregionaltransfermechanismunderthe
decentralizedlocalpublicfinancesystem,theefIbrtofimprovingthepublicbalancewith 
migrationtakenintoaccounthastheeflbctofmakingthepopulationdistributioneflicient 
toacertamdegree． 
Ａｐｐｅｎｄｉｘ 
Theexampleofasinglepeakpopulationlnthissection,weconsidertheexample 
ofasinglepopulationpeakForexample,wedefineonecase,whereu化j,Z/i)＝ｚｉＺﾉj，
((n$)＝〃?(0＜α＜1/2),。(α`)＝＠?,and、＝LThentheconstraintofresourcesin
regionibecomesn?＝mfzi＋ｑＺﾉﾎﾟ＋Ｆ－ｑｆ＋α；、
Wecalculate(11)inthisexample,andget 
､?＋ｕｉ－ｑｆ－Ｆ ､?＋ｑｉ－ｑ;－Ｆ andyj＝ Ｚｉ＝ 2ｑ 2ｍ 
Ofcourse,ifnf＋(Ｌｉ－Ｑ;－Ｆ〈0,thenzi＝Zﾉｶﾞ＝0.Thustheindirectutilityfimction
becomes 作{糯竺|(::三|:上:;=::ＩｌＩ：（2`）
When〃`issmalm?＋ａｉ－Ｑ?－Ｆ〈Ｏｉｎ(26)becauseoftheassumptionofalargeF・
Inthiscase,theutilitybecomeszero、２５
Next,weprovethatthecaseofthesinglepeakfbrthepopulationexistsinthisexample・
WedifIerentiateV;ｂｙｎｆ,then 
OVI（"?＋αｉ－ａ?－Ｆ)[(2α－１)〃?－α`＋α:＋Ｆ］
o7Lj ４〃?ci
Fbrinstance,whentheparametersareα＝１/３ａｎｄＦ＝４/15,略hasonlyonepeak
atn？＝２７(α；－α；)3＋64/125．Thenetbenefitofthelocalgovernment，sefTbrtis O≦Ｑｉ－ｑ１≦1/4,sotherangeofthepopulationofthepeakis721/8000≦"ザ≦64/125］
ProofofPropositionlO〃ｐ８ﾉ,qjfuhjc/lmQzjmjzeW;sqti蛾esl-d'(ａ!)＝Obec〔Juse
パーz1＜０(Ｍだ－z2＜０/brqnya1aMq2(ＭＤ＜OqjdoesqlsoHence(αf,α;)is
thestmte9Zﾉj〃ustLb9anzepe旅cte9M6rjtmz．
Q､Ｅ、．
２５Seefbotnote9． 
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３６ec(zuseq/lemmoZmhen,Qtni＝ＯｑＭｎ－ｎＭ(0,α`)三V;(0,α;)＜1'1("`,α:池"。
V;(ｎ,αi)＜ＶＸｎ,α;)＜1';("i,α:)becquseqM刀α"MssumptionLZVjusthiMe”jqtio〃
decme(LsesilsPaZﾉ岬
血C0se3,剛o"jbecomeseitherfl-鉦i＜Oor凋一⑰i＞Ｏｑｔｍ?､When寛一z`＜Ｏ
ａｔｍ?,ガーzj〉０j"剛o〃j､Z1he""i〈n96emuseqMss皿mPtjo"】(Ｍﾉﾘｰzj＜Ｏａｔ，Dim/be州("，,αj)〈1';("?,α:)〈I/;(､i,α:)becm`WM-zi〈０j"("`,"?]ａｔα;Ｈｅ"ce
Joccl9ouenzme"tMoesnotﾉtatﾉet/Zej"centiue/brthjsdeujqtjon、
W7te凧混一z`〉Ｏａｔ"?,f;－zj〈０ｍ”o"j、/jenn1〈Mec…eヴ河?三､`，V;("`,｡;)＝Ｗｉ－ｍｉル)≦1'9i(同一"?,qj)＝随("?,α`)〈V;(”1,α『)ﾉｻwom/i;－Zj〈Ｏ０ＭｐＺ).Ｂ秘tthdscommdicts/１－⑳i＝Ｏｑｔｎ`ａｔα;伽eMssuﾂnptio『,ＩＤＤｅ帥men，＜､`・
ＺＭＷ;("?,αi)＝巧(､－"，,qj)〈巧(ｎ－ｎｉ山)＝略(､i,ａ!)becq0`SaルーZj〈0ｍ["1,,`］
｡"d6ecQ勉seqMsslmLPtioMHb伽ceV;(､?,｡‘)〈Ｗ､`,α:),”qmelZ/lomJ9oUemmentj
does〃０tﾉjuUethej"centjDe/brthjsdetﾉiatio〃
」2ﾉLetusQssume伽tlocqJ9ouemme〃tjdeuiqtesﾉｹ､０ｍ(､,todj≠(zj9juenQr・Fj7窓t，
uﾉｅｃｏ"sjdertMthemi9mtjo〃e9uili6Wmmot'estotheotheri7Dterjore9uilibrjw7zﾉｻ１０ｍ
②to②．Ｔ/temj9mtjo汎Ｃａ翅sesthjsdeひjqtjoMecmeqsestheutj胸q/花side汎tsi〃ne9jonj
becqusel/;jstheoptjmQlscaleq/pOpuJqtio〃Ｑｔｎｉ・He7Dcejdoes〃otハロUethej河Ce"tjt'e/br
thZsdet）iQtjo"．SecoM,ｕ）ｅｃｏ"sjderthecqseuﾉﾊe花the77zj9mtjo〃e9ujlj6rju77Dmouestothe
conzeMuetothecM9e/ｍＭｊｔｏ角jzthjscusethemi9mtio〃e9Uiljbriumbecomes
e肋C『"｡＝Oorni＝何nte川(0,α;)≦ＷＭｒ)＜1'Mni,α『)＝Vii(n-ni4)6ecquseq／
thedG/mjtjonqfthemj9mtione9ui肋ｉｕｍｑｎＭ－ｚｉ＝Ｏｑｔ汎ﾎﾟ,αＭ昭(何,q;)≦巧(n-
njM,u'AjchisthecoMjtjonmtﾉZispnoposjtjonHE"Ce(α:,αj)isαﾉVDshe9u伽rjwn．
〃ﾉWsqdecneqsi"，/:ＭＩＯ"ｊｂｒｑｉｊ"[0,α:]beca秘sef;－Zj〉Ｏ(Ｍ１－ｄ'(α`)〉０
ｉｎ(18ﾉI1hemq〃optjmQlG'bWbrjjsQj＝ＯＯＭｊｅｏｔﾉZerh(MWS0nincmeqs伽
九nctjoMrqim[α$,□]be…e/i)－zj〉Ｏ`Ｍ１－ｄ'(α`)〈０ｍ(18ﾉ.Ｔｂu…uﾉﾉDjcﾉD
mazimjzeWiisqi＝０，回、
幻1'iijsq"、c…､,/imctjo"んｒｑｊｊ"[0,α;]becuuse､fl-zi〈ＯＱＭ１－ｄ'(qj)＞０
２"(１８ﾉ.OMZeotherhaMWsqdec，℃qsm9/imctjoMrqjm[(Ｗｉ]6ecuuseル⑳i＜Ｏ
ＱＭ１－ｄ'(qj)〈0ｍ(１８ﾉ.川s町iuhjcﾉｌｍ`mzimizeWliisの＝〔z;．
Q､Ｅ、．
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